Gibbereilic acid is known to break dormancy of several types of seeds: (a) light-promoted seeds, such as Grand Rapids lettuce seed (Lactuca sativa L. var. Grand Rapids); (b) lightinhibited seeds, such as the seed of the honey-bee plant (Phacelia tanacetifolia Benth; (c) seeds requiring stratification (storage at low temperatures in a moist condition), such as the hazel nut (Corylus avellana L.); (d) seeds requiring after-ripening (storage at room temperature in dry condition), such as the wild oat (Avena fatua L.).
breaking dormancy, the gibberellin-synthesizing mechanism is activated and that actual synthesis of gibberellins takes place when the seeds are transferred to a suitably higher temperature. Accumulation of GA results in germination (10) .
It has also been suggested that in the phytochrome-controlled germination of Grand Rapids lettuce seeds, the role of Pfr is to activate GA biosynthesis (8) .
One biochemical reaction known to be enhanced by GA is the synthesis of hydrolases (especially a-amylase) in the endosperm of cereal grains, such as barley (2, 9, 13) . Since starch is a major food reserve in the cereal grains, its breakdown is generally assumed to be an essential process of germination. Many writers have implied that GA stimulates seed germination via amylase synthesis (1, 7, 12) . Drennan Lots of 10 seeds were husked, surface-sterilized in 1 % NaOCl for 5 min, washed in sterile water, sown on moistened filter paper in a Petri dish, and incubated at room temperature (23 C). At certain time intervals, the seeds were scored for germination (root protrusion was taken as a criterion for germination, for this is the sign indicative of subsequent normal growth). They were then homogenized with a mortar and pestle and 6 ml of water. The homogenate was centrifuged at 12,000g for 15 min, and the supernatant fraction was assayed for amylase according to the method of Filner and Varner (6) . Figure 1 shows the results of a representative experiment.
As can be seen, GA.-treated seeds germinated in 48 hr; up to this point there was no increase in amylase activity. Only after 48 hr of soaking (that is, after the seeds had germinated), did amylase levels begin to increase, and then did so linearly until at least the 5th day following incubation. This result argues against the contention that GA stimulates germination via amylase production. Otherwise, one would expect amylase activity to increase prior to the onset of germination. The seeds which had been soaked in water did not germinate, nor did they produce amylases; even after 5 days of incubation (Table I) . A second experiment was done with a batch of seeds that had been partially after-ripened, and could germinate slowly in water (90% in 3 days). Treatment with GA3 brought about prompt and complete germination (100% in 1 day). Again the results (Table II) show that whether the seeds were soaked in water or in GA3 germination preceded amylase synthesis.
Seeds of Himalaya barley (Hordeum vulgare L. cv. Himalaya), widely used in studies of GA-induced amylase synthesis, behave similarly. Root protrusion began 7 hr after soaking. However, the first observable increase in amylase activity occurred after 16 hr and increased dramatically only after 2 days of imbibition (Table III) . Therefore, new synthesis of amylases is not a prerequisite or a limiting factor for germination. GA3 apparently does not stimulate seed germination via amylase synthesis.
On the other hand, the evidence suggests that in cereal seeds GA has another site of action in addition to the aleurone layer. Simpson (1 1) reported that embryos excised from nondormant wild oats can be cultured on sucrose and amino acid medium; those isolated from dormant seeds, however, require GA in addition to sucrose and amino acids for growth. Obviously in this case, the action of GA is not on the aleurone layer. rather GA acts on the embryo itself.
Furthermore, germination of Phacelia tanacetifolia (honey-Plant Physiol. Vol. 49, 1972 bee plant) seeds is inhibited by light. It should be mentioned that in dicotyledonous seeds such as P. tanacetifolia, GA3 does not appear to enhance amylase synthesis, while it stimulates germination (4) . In Grand Rapids lettuce, the germination of which is also promoted by GA, fat is the major stored food, and no amylase is synthesized during germination (unpublished).
In conclusion, although synthesis of amylases in cereal aleurone layers is controlled by gibberellins, a study of enzyme development showed that when dormant wild oat seeds were soaked in GA3, they germinated first; postgermination growth followed, and only then was an increase in amylase activity observed. This sequence of events rules out the possibility that GA stimulates germination via amylase production.
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